Evacuated multilayer insulation (MLI) for thermal insulation of the laser interferometer mirror, which is cooled to cryogenic temperatures, is used in the large-scale cryogenic gravitational wave telescope KAGRA. This MLI consists of alternating layers of aluminized polyethylene terephthalate (PET) and lightweightˆbrous PET spacers. In a vacuum, however, water molecules outgassed from MLI might degrade the interferometer performance owing to their condensation on the mirror. We have developed new MLIs with thinner PET spacers, whose mass is 30 lighter than that of the conventional one, to reduce outgassing rate. In this study, outgassing rate of new MLIs was measured from the pressure decrease rate in a vacuum chamber for 300 hours. After 100 hours of vacuum testing, its outgassing rate was about half of that for the previous MLI, and comparable to that of electropoloshed stainless steel (SUS304). 
Evacuated multilayer insulation (MLI) for thermal insulation of the laser interferometer mirror, which is cooled to cryogenic temperatures, is used in the large-scale cryogenic gravitational wave telescope KAGRA. This MLI consists of alternating layers of aluminized polyethylene terephthalate (PET) and lightweightˆbrous PET spacers. In a vacuum, however, water molecules outgassed from MLI might degrade the interferometer performance owing to their condensation on the mirror. We have developed new MLIs with thinner PET spacers, whose mass is 30 lighter than that of the conventional one, to reduce outgassing rate. In this study, outgassing rate of new MLIs was measured from the pressure decrease rate in a vacuum chamber for 300 hours. After 100 hours of vacuum testing, its outgassing rate was about half of that for the previous MLI, and comparable to that of electropoloshed stainless steel (SUS304). The sheet is made from a 9-mm-thick polyesterˆlm which is coated on both sides by a thin vapor-deposited layer of aluminum, and laminated on one side with a polyesterˆber spacer. The pitch of the evacuation holes is 50 mm. This picture shows the laminated side. Fig. 3 Thermal insulation sheet for the new lightweight MLI: KFL 9B08. The sheet is made from a 9-mm-thick polyester lm which is coated on both sides by a thin vapor-deposited layer of aluminum, and laminated on one side with a polyester ber spacer. This picture shows the laminated side. [Pa] . At this time, the secondary electron multiplier was not turned on.
. は じ め に
(b) Results at the end of the experiment, 300 hours after initiation. At this time, the secondary electron multiplier was turned on. Following run ◯  , the sample was exposed to air at the Kamioka underground laboratory for 1 week (temperature 21.5°C, humidity 55). Run ◯  : Following run ◯  , the sample was exposed to 100 humidity for 3 days. Run ◯  : Following run ◯  , the sample was exposed to 100 humidity for 2 weeks. 
